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Abstract
Background: Successful subspecialty referrals require considerable coordination and interactive communication
among the primary care provider (PCP), the subspecialist, and the patient, which may be challenging in the
outpatient setting. Even when referrals are facilitated by electronic health records (EHRs) (i.e., e-referrals), lapses in
patient follow-up might occur. Although compelling reasons exist why referral coordination should be improved,
little is known about which elements of the complex referral coordination process should be targeted for
improvement. Using Okhuysen & Bechky’s coordination framework, this paper aims to understand the barriers,
facilitators, and suggestions for improving communication and coordination of EHR-based referrals in an integrated
healthcare system.
Methods: We conducted a qualitative study to understand coordination breakdowns related to e-referrals in an
integrated healthcare system and examined work-system factors that affect the timely receipt of subspecialty care.
We conducted interviews with seven subject matter experts and six focus groups with a total of 30 PCPs and
subspecialists at two tertiary care Department of Veterans Affairs (VA) medical centers. Using techniques from
grounded theory and content analysis, we identified organizational themes that affected the referral process.
Results: Four themes emerged: lack of an institutional referral policy, lack of standardization in certain referral
procedures, ambiguity in roles and responsibilities, and inadequate resources to adapt and respond to referral
requests effectively. Marked differences in PCPs’ and subspecialists’ communication styles and individual mental
models of the referral processes likely precluded the development of a shared mental model to facilitate
coordination and successful referral completion. Notably, very few barriers related to the EHR were reported.
Conclusions: Despite facilitating information transfer between PCPs and subspecialists, e-referrals remain prone to
coordination breakdowns. Clear referral policies, well-defined roles and responsibilities for key personnel,
standardized procedures and communication protocols, and adequate human resources must be in place before
implementing an EHR to facilitate referrals.
Background
Successful referrals require considerable coordination
and interactive communication among the primary care
provider (PCP), the subspecialist, and the patient, which
may be challenging in the outpatient setting [1-3]. Sev-
eral studies at the interface of primary and subspecialty
care [4-9] suggest poor referral coordination and com-
m u n i c a t i o na sa ni m p o r t a n tcontributor to delays in
care,[10,11] mainly due to inappropriate timing and
detail of information [12] and lost paperwork. The use
of information technology has significant potential to
improve care coordination [13]. For instance, referrals
m a yb em o r es u c c e s s f u lw h e nt r a n s m i t t e dt h r o u g ha n
integrated electronic health record (EHR; i.e., e-refer-
rals), allowing the PCP and subspecialist to exchange
information electronically, and both have immediate
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work we found failures in referral completion despite e-
referrals;[14] about 6% of e-referrals lacked timely fol-
low-up by subspecialists, whereas when subspecialists
discontinued or deferred e-referrals and returned them
to PCPs for additional actions, 7% were lost to follow-
up [15]. Incomplete prerequisite workup and subspecia-
lists’ determination that the referral was not required
were cited frequently as reasons for discontinuing e-
referrals. This suggests a better understanding of referral
coordination and communication may be needed to
maximize the benefits of an EHR to the referrals process
[16].
Despite recommendations that referral coordination
should be improved, [1,3,17] Available: http://www.bio-
medcentral.com/1472-6963/9/62, [18] the healthcare lit-
erature sheds little light on which elements of
coordination should be targeted. Although a recent
measurement framework of coordinated care is a start,
[19] it does not identify the specific tools (e.g., routines,
plans, schedules) and processes healthcare providers use
to collectively and effectively transition patient care
from primary to secondary care setting and vice versa
[20,21]. However, literature from business management
may provide guidance on operationalizing many ele-
ments of effective coordination and shed additional light
on this issue.
Elements of coordination: an integrative framework
Okhuysen & Bechky [22] propose an integrative frame-
work explaining the mechanisms of coordination and
the integrating conditions necessary to achieve it effec-
tively. According to this framework, five basic organiza-
tional arrangements (i.e., mechanisms) allow individuals
to accomplish a collective performance, that is, to coor-
dinate:
1) Plans and rules: “purposive elements of formal
organizations” [22] (p . 473); for example, who is
allowed to place a referral request?
2) Objects and representations: technologies, tools,
and any device used to “create a common referent
around which people interact, align their work, and
create shared meaning” [22] (p. 474); for example,
how to use a template to place a referral request.
3) Roles: expectations of specific individuals; for
example, which provider is supposed to follow-up
with the patient after he/she visits the subspecialist?
4) Routines: “repeated patterns of behaviour that are
bound by rules and customs” [22] (p. 477); for exam-
ple, when a test result is completed, the ordering
provider is notified.
5) Physical proximity among team members:f o r
example, where are the referring provider and the
subspecialist located–i nt h es a m eb u i l d i n g ,a n d / o r
affiliated with the same institution?
These five basic mechanisms operate in various ways (e.g.,
by facilitating direct information sharing, developing agree-
ment, creating common perspectives) to allow teams to
achieve three integrating conditions, that is, the means by
which people collectively accomplish their interdependent
tasks: (1) accountability (clarity over who is responsible for
what), (2) predictability (knowing what tasks are involved
and when they happen), and (3) common understanding
(providing a shared perspective on the whole process and
how individuals’ work fits within the whole). How these
mechanisms and integrating conditions manifest themselves
in the referrals process is not well described in the litera-
ture. Using this framework as an analytic guide, our study
aims to provide insight into these relationships by identify-
ing barriers, facilitators, and perceived solutions for improv-
ing communication and coordination of EHR-based
referrals in an integrated healthcare system.
Method
Design and setting
This work is part of a larger study examining work-sys-
tem barriers, facilitators, and suggestions for improving
EHR-based communication.
Two large tertiary care Department of Veterans Affairs
(VA) Medical Centers (Sites A and B) from different
geographical areas served as study sites. The Computer-
ized Patient Record System (CPRS) is the EHR used at
all VA facilities (Figure 1); it integrates most aspects of
clinical care and has comprehensive e-referral manage-
ment functionality. Compared to nonintegrated systems,
the VA is an ideal environment to study referral coordi-
nation because the universal use of the EHR by those
who work in the same health system minimizes pro-
blems with information transmission [23].
We used subject matter expert (SME) interviews to
document and understand the e-referral process workflow
at four high-volume referral subspecialty clinics at Site A.
These insights guided focus groups (FGs) to identify bar-
riers, facilitators, and suggestions for improving the e-refer-
ral process at Sites A and B. Methods for this work have
been described elsewhere [24] and are summarized here.
Subject matter expert interviews
Participants and sampling frame
We purposefully sampled key informants, consisting of
subspecialists, physician assistants, and administrative
support staff, who were knowledgeable about referral
processes within their subspecialties (n = 7). We inter-
viewed one to two SMEs from each of four high-volume
referral subspecialties (cardiology, neurology, pulmonary,
and gastroenterology).
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We used a verbal protocol approach [25,26,26] with par-
ticipants to elicit the process of using CPRS to receive,
process, and complete or discontinue an e-referral.
Responses were audio-recorded, captured in field notes,
and used to create maps of the e-referral processes of
each subspecialty and to inform the FGs.
Data analysis
Process maps were created for each subspecialty to
capture the course of action for processing a referral
from its reception to final outcome. Two independent
coders (LAW and AE) analyzed the transcripts of each
of the SME interviews to identify the various steps of
all subspecialty referral processes. The coders used
standard flowchart symbols to denote the process flow.
The coders’ versions of each map were validated by
consensus to create final illustrations of each subspeci-
alty. Comparison of the maps highlighted the large
variability across specialty services; however, we identi-
fied activities shared across services based on their
sequence within the overall referral process and their
purpose. We used the final process maps as the foun-
dation for creating the FG protocol and subsequent
data analysis.
Focus groups
Participants and sampling frame
We conducted six FGs with a total of 30 participants.
We sampled purposefully to ensure a diversity of parti-
cipants (i.e., PCPs who referred patients to the four
selected subspecialties and subspecialists experienced in
their respective referral procedures). Two FGs with
PCPs (FGs 1 and 3) and two with subspecialists (FGs 2
and 4) were conducted at Site A. Subsequently, two FGs
(PCPs and subspecialists, respectively) were conducted
at Site B to triangulate findings and determine data
saturation. FGs were conducted in a private conference
room at each facility.
Procedure
An experienced facilitator conducted the FGs using a
semistructured protocol. A p r i m a r yn o t et a k e r( w i t ha
background in qualitative methods) and a clinician (to
provide clarification and context as needed) were
included as part of the research team in each FG.
During the first two FGs, participants discussed barriers
to and facilitators of the e-referral process and offered sug-
gestions for improvement. Participants were encouraged
to consider organizational-, task-, and human resource-
related factors, in addition to technological issues. As part
Figure 1 Computerized Patient Records System (CPRS) referral order entry interface. This figure presents an example of the interface
where the primary care provider would place a request to refer a patient to a subspecialist. The provider can select the service needed, urgency,
and must provide a provisional diagnosis; the provider then enters free text details of the reason for the request and any pertinent details about
the patient’s case.
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and 4 with the themes frequently raised during FGs 1 and
2, checking for agreement and asking for additional detail
where appropriate. To promote free and open discussions
on sometimes opposing ideas from both groups, we did
not reveal the source of the ideas. We also encouraged
participants of subsequent FGs to volunteer their own bar-
riers, facilitators, and suggestions for improvement. Dis-
cussions were digitally audiorecorded and transcribed.
Data analysis
The FGs (370 minutes total) yielded a total of 216 tran-
script pages. Using techniques adapted from grounded
theory [27] and content analysis [28], two coders inde-
pendently coded the transcripts using ATLAS.ti 5.2.17
(ATLAS.ti Scientific Software Development GmBH, Ber-
lin, Germany) identifying perceived barriers, facilitators,
and suggestions for improving the referral process.
Based on this initial coding, the research team then
iteratively developed, refined, and applied a coding tax-
onomy to capture the complexities inherent in the refer-
ral process. Any final discrepancies were resolved by
consensus. This process yielded 120 individual codes
categorized as perceived barriers, facilitators, and sug-
gestions for improving the referral process using CPRS.
Next, the research team organized the code taxonomy
into salient themes (also by consensus), considering
each code’sg r o u n d e d n e s s( i.e., how often it was men-
tioned by participants) and whether single or multiple
providers mentioned the code. Finally, relationships
among themes were identified by their potential influ-
ences in the overall referral process.
Results
Subject matter expert interviews
Interview data were used to create detailed subspecialty-
specific referral process maps that captured workflow,
information transfer, and actions needed for processing
referrals. We discussed these maps in several debriefing
sessions and despite considerable variations across ser-
vices, we identified a series of shared steps (Figure 2,
steps a-i) in the referral processes based on the dis-
cussed sequences of events, goals, and tasks. These steps
were consistent with previous work on developing a
standardized model of the referrals process [29]. After
one or more primary care encounters (step a), a decision
to refer (step b) is made by the PCP. The PCP initiates
the referral request (step c) using the EHR’s order-entry
interface, which permits the use of predesigned tem-
plates requiring variable amounts of information.
Upon receipt, subspecialists review the requests (step
d) to determine appropriateness, urgency, and complete-
ness, a process that sometimes requires detailed infor-
mation retrieval from the EHR. Subsequently, the
referral review decision is communicated (step e) to the
PCP. Referrals can ultimately be (1) accepted and routed
within the service to have an appointment scheduled, (2)
discontinued, or (3) deferred for further discussion with
additional team members.
If the referral is accepted, a series of steps are initiated
that lead to coordinating the patient’s transition into the
subspecialty setting (step f), including communication
with patients to schedule appointments, providing
reminders, the referral encounter (step g) itself, the
communication of the care plan (step h) to the PCP
through appropriate EHR documentation, and finally, if
appropriate, the coordination of the patient’s transition
back into the primary care setting (step i).
Focus groups
The central emergent theme affecting coordination of e-
referrals was the lack of an institutional referral policy.
We also identified three additional themes that seem to
result from the observed lack of policy: (1) no standar-
dized practices for e-referrals, (2) ambiguous roles and
responsibilities, and (3) inadequate resources to adapt
and respond to incoming referral requests.
Lack of policies and detailed instruction on e-referrals
Both PCPs and subspecialists perceived that lack of clear
institutional policies for several critical steps of the out-
patient referral process, such as rescheduling after no-
shows and patient follow-up, was a barrier to successful
referrals. For instance, they cited that the only two pro-
cesses with an existing clear policy were mandatory
referral requests for review within seven days of submis-
sion and scheduling of referrals within 30 days. How-
ever, instructions or procedures on how to successfully
meet these requirements were lacking.
Subspecialists identified the large volume of referrals
and difficulties reaching patients to schedule appoint-
ments as barriers to complying with the seven-day
review/30-day scheduling policy. They acknowledged the
policy to be well intended but lacked clear procedures
to meet such high performance standards, which led to
its poor implementation.
Well, it’s reviewed within 7 and scheduled within 30.
Um we have played around with that quite a deal, but
it is impossible to get a patient scheduled within 30 days
and it’s not because of the triage process...but it’s getting
a hold of the patient... we contact every patient directly...
we could send letters and we would get, we would be
100% within seven days, but then we would have no-
show rates of 50% so... I think most of ours are reviewed
within 12 days I think on average. –Subspecialist, FG 5
Subspecialists also commented about the need for
clear policies and procedures for handling patients who
do not keep their referral appointments as an important
breakdown in the referral workflow.
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Page 4 of 12Figure 2 Referral model based on subject matter expert interviews. We identified three shared stages of the referral process based on the
sequence and purpose of events and tasks: 1) submission of referral request by PCP; 2) referral review by the subspecialist; and 3) patient
transition into subspecialty care. Referral requests are initiated using the EHR’s order-entry interface (Figure 1). Upon receipt, subspecialists review
requests to determine appropriateness, urgency and completeness, a process that could require additional information retrieval from the EHR.
Subsequently, the referral is either: a) accepted and routed within the service to have an appointment scheduled; b) discontinued; or, c) deferred
for further discussion with additional team members. Acceptance triggers a series of steps to coordinate patient transition into the subspecialty
setting, including communication with patients to schedule appointments, followed by appointment reminders, an initial subspecialty encounter,
and finally, communication of care plan back to the PCP through appropriate documentation of the referral encounter in the EHR.
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re-scheduling patients after patient no-shows], and I
don’t know that we have an institutional standard, but I
think all of our patients and the providers would be
much more aware if what was just spoken becomes the
standard...If you miss two appointments in a row Jack,
you’re out. You may have a malignant condition. You
could die, or whatever, or in this case that little weakness
you had in your arm, that may be a sign Joe. You may
be about to have a stroke, but if you had a standard
then you can sell it. If you don’t have a standard and
it’s different here and it’s different there and it’s different
over there, then you really can’t market. You can’t adver-
tise or promote it. –Subspecialist, FG 2
Notably, the most frequently raised suggestion for
improving e-referrals was not technology upgrades, but
the need to develop, disseminate, and implement a clear
and comprehensive institutional referral policy.
Lack of standardized practices for e-referrals
Lack of clear referral policies led to considerable varia-
tion in how different services reviewed and processed
referrals. Process maps of the four services revealed con-
siderable differences in what information was expected
in the referral request, who reviewed the request, who
made the final decision about the request, and what
subsequent actions took place after a review decision.
Referral content
In the referral request stage, PCPs and subspecialists
disagreed on what they considered adequate content
and ideal procedures for a referral request. PCPs per-
ceived that some subspecialties had idiosyncratic referral
requirements:
In my first year, I didn’t know that a colonoscopy refer-
ral was different from Gastroenterology, so I put in a C-
scope referral to Gastroenterology, and I didn’t have the
discontinued [notification] box checked off almost a year
ago, because I didn’t know. So obviously that was bad.
So it’s not because of an IQ problem. It’s a system pro-
blem. If a GI [gastrointestinal] referral is placed, they
need to forward it to C-scope. They need to take care of
it. –PCP, FG 1
Conversely, subspecialists often cited a wide variation
in the content of a referral request, some that they con-
sidered inappropriate or incomplete. They attributed
this to PCPs’ variable knowledge about proper referral
techniques:
I think within [subspecialist’ss e r v i c e ]w ea l s os h a r e
that same problem. We get a lot of referrals - the patient
has chest pain, and sometimes nothing is done... so I
think we share that same philosophy. There is some edu-
cation that needs to be done as a triage or pattern of
how you get to this process. You don’tj u s t ;w e l lI ’m
having chest pain. Well have you assessed it? Is it mus-
culoskeletal? –Subspecialist, FG 2
Participants offered multiple solutions to try to help
minimize variation in the content of referral requests
and develop a standardized way for PCPs and subspecia-
lists to communicate. Suggestions included “information
only” referrals, referral templates, and urgency flags.
These proposed solutions sought to standardize how
PCPs and subspecialists communicate, in order to
develop a shared vision of what constitutes adequate e-
referral content. However, PCPs and subspecialists dis-
agreed on the potential effectiveness of these solutions.
Information-only referrals
E-referrals did not allow PCPs to ask “curb-side” ques-
tions and obtain prompt responses before submitting
formal requests. The only available options were either
to call the subspecialist or schedule the patient for an
appointment; thus, both PCPs and subspecialists sug-
gested formalizing information-only referrals. In these
requests, PCPs “ask” specific questions and subspecia-
lists provide answers at their convenience without sche-
duling a future formal referral visit. Both sets of
providers suggested this would reduce the volume of
traditional visit-based referrals, decrease the amount of
discontinued referrals (both by improving the quality of
referral content and providing a formal venue for clini-
cal questions), and ultimately improve relationships
among PCPs and subspecialists.
Iw o u l d n ’t mind having more [information-only refer-
rals]... I don’t necessarily want them [subspecialists] to
see the patient. I want some guidance. –PCP, FG 3
The non-visit referrals are better... When people say
what’s the best approach for treating patients with heart
failure? You know, and then you just give them a little
blurb, okay, do this, do this and this, that’s appreciated.
Or just say does this patient need to be on anticoagula-
tion? It’s gold standard. Yeah, you do this... Those are
specific little questions. I mean, that’s when a nonvisit
referral works and it is good. –Subspecialist, FG 4
Referral templates
PCPs perceived that templates limited their ability to
communicate clearly and caused frustration. They
believed templates to be unilaterally designed by subspe-
cialists for their own convenience. Furthermore, PCPs
reported difficulties complying with prerequisites in
some templates and often bypassed them altogether.
They expressed concern that sometimes templates did
not do justice to their clinical judgment, especially when
they believed that the referral was required.
... they are trying to get me to put everything, copy and
paste into [the template], copy and paste the MRI [mag-
netic resonance imaging], and copy and paste this and
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even says on the template that if none of these [tests] are
present and you put others and enter free text to give all
the information, and if it is inappropriate, they’ll discon-
tinue it. –PCP, FG 3
In contrast, subspecialists strongly believed that creat-
ing more rigid templates (i.e., include more mandatory
fields) could improve the quality and quantity of the
information they receive.
...you have to have the referral set up so that they
[ P C P s ]w i l ln o tb ea b l et oc l i c kp a s ti tu n l e s st h e y ’ve
done it ... templates where you have a number of ques-
tions that you have to answer and unless you answer
them you can’t go through, that’s a sophisticated tem-
plate...we need that.
–Subspecialist, FG 2
Urgency flags
Respondents reported that urgency flags on referral
requests failed to influence the promptness of review.
PCPs believed that subspecialists did not give it much
consideration.
But there are other options like urgently or emergently
or within a week, within a month, within a day, etc. I
have no idea how various services treat our referrals and
they all do it differently. I don’t know whether or not if I
put something to be seen within a week whether it really
could happen or if it’s just a dream that it could happen;
and if it’s a dream that it could happen then it shouldn’t
be there as one of the choices. –PCP, FG 5
Ambiguous roles and responsibilities
Participants reported a clear disagreement over which
provider (subspecialist vs. PCP) was responsible for spe-
cific tasks during various parts of the referral process,
including information gathering, patient workup, and
follow-up (both with the patient and the PCP).
Information gathering
In the referral review stage, role ambiguity emerged as
a greater barrier than the responsibility of gathering
required information to make an assessment. Both
PCPs and subspecialists believed that insufficient infor-
mation in the e-referral request was a major reason for
discontinuation; however, they had opposing views on
what and how much information to include. Subspe-
cialists emphasized that they made efforts to review
more than what’s included in the referral, but detailed
EHR review for most patients was unrealistic due to
the high referral volume. Conversely, PCPs argued for
limiting the type and quantity of information they are
expected to include because subspecialists had full
EHR access.
If I was in the position where I’m going to discontinue
what another physician has referred to me, I should
access the electronic medical record and I should at least
read the history. In some cases they just discontinue.
Nobody reads the history. If we spend all the time to
transcribe all the history [into the referral request], I
think that is redundant because the electronic medical
records make it easier for them [subspecialists] to access
it and see exactly what I see. –PCP, FG 1
Patient workup
Subspecialists perceived that PCPs placed many unne-
cessary referrals to shift the responsibility of appropriate
workup to the subspecialists.
P a r t i c i p a n t1 1 :B u tm o s to ft h e s er e f e r r a l sa r ep l a c e d
for basically CYA [cover your ass]. It’s a kind of shotgun,
Ik n o w ,b u ti t ’s, it’s not good medicine. It’st h es h o t g u n
approach.
Participant 14: It’s really overwhelming every single
service.
Participant 11: But no one’s, they’re not thinking about
it. They’re just, they’re already overwhelmed themselves.
Participant 14: Right, so they overwhelm everybody else.
Participant 11: So they’re just, it’s, they’re just vomiting
these referrals out.
Participant 14: It’sa ,i t ’s a, a vicious, it’sav i c i o u s
circle.
–Specialists, FG 2
I wouldn’t just put a referral in and have someone else
do my thinking for me. But a lot of people, you know,
will take the easy way and just [refer]. –Specialist, FG 2
In contrast, PCPs perceived that subspecialists discon-
tinued referrals to avoid workload for which they were
responsible.
They [the specialty service] said, oh you have to resche-
dule, you have to reorder this. I said why? The patient
missed the appointment, why should I have to reorder
the test? This is a total and complete waste of my time,
and we got in a big wrangle about it ‘cause I was like,
why am I rescheduling something because he [the
patient] missed the appointment? Reschedule it for me!
He still needs it. I mean, why should I get involved? You
know, and this is ridiculous. –PCP, FG 1
To help clarify areas of responsibility of information
gathering and workup, some subspecialties implemented
service agreements and e-referral guidelines for PCPs,
including algorithms to help PCPs ensure their patients
met certain referral criteria. However, PCPs exhibited
mixed reactions to this solution; though well received by
some, it was ignored, critiqued, or deemed pretentious
by others. Conversely, PCPs strongly advocated for clear
and extensive feedback from subspecialists when discon-
tinuing their referrals.
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updates
PCPs identified the lack of robust referral-tracking
mechanisms as a major barrier. For instance, PCPs often
felt uninformed when referrals were unresolved, discon-
tinued, or even completed with no response from the
subspecialist; they only found out when the patient
returned to their clinics. Although some PCPs realized
they might miss this communication among the volume
of other electronic notifications received, others traced
it back to subspecialists not providing timely feedback.
In contrast, several subspecialists attributed this to PCPs
voluntarily turning off their referral-related notifications.
The PCPs never find out unless they have their alerts
turned on. Because they’ll get a discontinued referral
alert only if they have the alerts turned on. –Subspecia-
list, FG 2
Patient follow-up
No clear VA policy existed to specify whether the PCP
or subspecialist was responsible for patient follow-up
about results of a test or procedure; consequently,
PCPs and subspecialists disagreed over who was
responsible for patient follow-up. This ambiguity was
viewed as an important barrier to successfully proces-
sing referrals.
Id o n ’t like it when the specialist does the procedure,
sends a letter to the patient saying you have tubulovil-
lous adenoma, call your PCP for the information. [Even]
if I don’t understand tubovillous adenoma, [the patient]
is going to call me. That is one whole call you made for
me. That same PA [physician assistant] can call the
patient and say hey, you have a polyp, that there’ss o
and so risk, and you can follow up in five years. Why set
up the PCP over there? –PCP, FG 1
Both provider types reported differences across ser-
vices regarding who followed up with patients about
tests ordered during or immediately after the referral
encounter.
I think if the urologist is doing prostate biopsy, they
should call them, or they should have a system. They all
think PCP should do it... it’s fine if the guy [patient]
comes to me, but I’m not picking up the phone extra to
call him in the middle of a unscheduled time to tell you
hey, your urology report is so and so. I think that is the
urologist, because he needs to tell him the plan. I’mn o t
the one who’s going to treat his cancer. –PCP, FG 1
Resources to anticipate and respond to patient requests
[22]
Adequacy of human resources appropriately skilled to
schedule appointments, initiate reminders, or to resche-
dule patients after missed appointments was also cited
as a barrier. Both parties agreed that current systems for
direct, secure, and timely patient communication did
not adequately address coordination of referrals.
People came to me and they said well, we’dl i k et o
have, you know, a central clerking system do this for you.
The problem is–so the problem is thought–is that they
don’t have the knowledge base to know who needs x-rays,
who doesn’t need x-rays, which clinic to put them into.
You know, you can try to give them that information,
but they don’t know the additional stuff that this person
does. Unless they’re trained, they wouldn’t know that.
And the problem is if you’ve got five or seven different
clerks, you know, then they bounce, they change jobs
every six months. I mean, we can’td oi t .–Subspecialist,
FG 4
For example, some PCPs described situations where
patients said they missed their appointment with the
subspecialist only because they were never contacted.
PCPs further commented on the difficulties patients
sometimes faced, for example, when trying to reach sub-
specialty offices to schedule their own appointments.
Conversely, several subspecialists discussed challenges
when attempting to call patients or sending letters to
outdated addresses.
...we mail letters to patients coming to our clinic, cus-
tom letters telling them about their appointment, how to
prepare for a biopsy, how to prepare for a... but we have
a parallel satellite mailing system because the letter-
writing system does not work, or at least it does not work
effectively. All our new patients get a personalized letter
from our clerk, but it’s not the VA letter. Our clerks mail
a letter. Some of them may get two letters and we don’t
care. –Subspecialist, FG 2
Subspecialty services that implemented additional
efforts to bolster patient-related communication (e.g.,
hiring additional staff or designating specific team mem-
bers to contact patients and monitor transitions) per-
ceived fewer difficulties in this context.
Actually, our clerk, she sends out a registered letter. If
we don’t get a hold of them [patients] within three days,
she sends out a registered letter, and sometimes what we
have to do is we have to move the appointment back
b e c a u s ew eh a v e n ’t contacted the patient. We have this
clerk that just does that. That’s all she does. –Subspecia-
list, FG 2
Some of our patients don’t call, and when they call, it’s
very difficult sometimes to get the call through and find
the right person to talk to. –PCP, FG 1
Discussion
We sought to understand coordination breakdowns that
occur in an integrated healthcare system that used e-
referrals; we also examined system factors that affect the
timely receipt of subspecialty care. We elicited several
barriers, facilitators, and suggestions for improving the
Hysong et al. Implementation Science 2011, 6:84
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Salient themes included the need to (a) create concrete
policies to clarify and standardize tasks and roles across
subspecialties, (b) clarify ambiguity between PCPs and
subspecialists on certain aspects of the referral process,
and (c) ensure adequate resources for patient transition
and follow-up. PCPs and subspecialists have quite differ-
ent perspectives on improving e-referral processes, and
bridging the divide will be an essential first step to
improving coordination in this area. Qualitative data
from studies such as ours can provide an appropriate
and meaningful context to make e-referrals more
successful.
Lack of clear and comprehensive policies that could
provide detailed instruction to guide e-referrals was the
central barrier. Both PCPs and subspecialists expected
guidance from these policies to help clarify roles,
responsibilities, and tasks, as well as to standardize key
processes to achieve well-coordinated e-referrals. Clear
policies and procedures are fundamental prerequisites to
high performance, particularly for tasks involving high
degrees of coordination;[30,31] this has been well docu-
mented in the industrial/organizational psychology and
management literature [32,33]. In particular, Okhuysen
&B e c h k y ’s [22]integrative framework of coordination
details the conditions necessary to achieve effective
coordination and puts our findings in context. Accord-
ing to this framework, effective coordination requires a
clear and shared perspective of what is involved in the
process (predictability), who is responsible for what part
of the process (accountability), and how their share of
the task fits into the whole (common understanding).
In the context of referrals, instructional aspects of
policies act as the fundamental building blocks of com-
mon understanding, predictability, and accountability.
Nevertheless, as Okhuysen & Bechky [22] suggest, poli-
cies by themselves are not sufficient to improve coordi-
nation and, in this case, successful referrals. Shared
mental models (i.e., a common understanding of the
goals, work involved, and roles of each team member in
accomplishing those goals) are critical links between
policy and the integrating conditions Okhuysen &
Bechky propose [34-36]. Teams with strong shared men-
tal models of the tasks and interactions tend to plan and
coordinate better [37] and, ultimately, perform better
than teams without a shared mental model [36,38]. In
healthcare, similar instances have been documented
where primary care clinic members sharing mental
models of clinical practice guidelines were able to imple-
ment established guidelines more effectively [35].
In our research, we identified several barriers that, if
addressed, would help improve accountability, predict-
ability, and common understanding beyond what is
accomplished by policy alone. For example, we found
very distinct mental models about referrals, particularly
with respect to roles, responsibilities, and communica-
tion of information throughout the referral process
(accountability). We also found vast differences across
services in how referrals are processed (predictability)
and in how services follow up with providers and
patients, attributable in part to the lack of policies, pro-
cedures, and communication protocols. Although our
data could not confirm this, we believe the aforemen-
tioned differences may explain some of the varied opi-
nions observed between PCPs and subspecialists about
process improvement. Identifying the differences in the
source of subspecialist mental models about the various
aspects of referral coordination can be particularly help-
ful in achieving consensus between the two stake-
holders. While our study does not provide all the
needed answers at this stage, it does highlight the
importance of the differences and information gaps. We
believe this is an important area for future work in
implementation science.
Figure 3) presents our findings as they relate to the
three main stages of the referral process (request,
review, and transition to secondary care), in the context
of Okhuysen & Bechky’s framework. There were multi-
ple barriers, facilitators, and suggestions for improve-
ment within each theme, which manifested themselves
most at specific stages of the referral process. For exam-
ple, most findings about the lack of standardization
related to the review stage and primarily constituted
barriers regarding objects/representations and routines
that hindered accountability and common understand-
ing. Notably, the lack of policy (accomplished exclusively
through plans and rules) hindered all three coordination
conditions, which we interpret as evidence of its funda-
mental and central role in the referral process. In addi-
tion, the table also shows that barriers, facilitators, and
suggestions for improvement existed in similar measure
across all types of coordination mechanisms (except for
physical proximity, which did not emerge at all in these
data). Additionally, accountability was the integrating
condition needing the most attention at these facilities
to improve their referral process. This is consistent with
the nature of referral work, which involves a transition
of responsibility for care of a patient among multiple
parties and requires clear accountability but relies on all
five mechanisms of the Okhuysen & Bechky coordina-
tion framework for success.
The most notable finding, however, was that most
barriers to successful e-referrals at these facilities were
not due to difficulties with the EHR technology but
rather basic issues of coordination and communication:
ensuring everyone involved in the referral understood
w h on e e d e dt od oo rc o m m u n i c a t ea n dt ow h o ma n d
how each party’s individual contributions affected the
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tesh’s Technology Acceptance Model, which proposes
perceived usefulness and perceived ease of use as the
primary drivers of technology acceptance,[40] partici-
pants offered specific technology-based solutions to
some barriers, in an attempt to make the EHR more
useful and easier to use and facilitate referrals. Some of
these solutions, such as the use of templates and infor-
mation-only referrals, have been implemented success-
fully in other systems [41] to address the lack of
standardization in referral processes across services.
Nevertheless, in both cases, the underlying problem
addressed was not technological but, rather, one of
coordination. Thus, by focusing on clarifying roles, stan-
dardizing procedures and communication of referral
information, and implementing appropriate human
resources, the referral process is more likely to result in
timely and effective care, whether aided by an EHR or
not.
Improving referral coordination
The FG participants proposed solutions for some of the
barriers raised, mostly focusing on the need for more
specific policy (see Figure 3). Okhuysen & Bechky’sf r a -
mework provides additional guidance for addressing the
other barriers raised during the FGs. For example, the
two barriers in the request stage without proposed
solutions (disagreement on referral content/procedures,
subspecialists’ perceptions that PCPs request referrals to
pass responsibility to subspecialists) highlight the differ-
ent perceptions of PCPs and subspecialists related to the
content and process of referral requests. According to
Okhuysen & Bechky, roles and routines help develop
agreement and create a common perspective, thus pro-
moting common understanding and subsequently facili-
tating coordination. Applying the framework to
referrals, clear request procedures and agreement on
what is considered appropriate content and prerequisite
workup could resolve some of their differences; this
would facilitate referral review and lead to fewer incom-
plete referrals, disagreements, and delays of care.
In the referral review stage, the problem of incomplete
information continues, often resulting in the specialist
referring to multiple locations in the EHR before being
able to form a complete clinical picture, thus delaying
care. According to the framework, objects and represen-
tations, such as automated summaries of the patient’s
current clinical condition, could facilitate direct infor-
mation sharing and improve the common understanding
between PCPs and subspecialists about the patient’s
situation. For example, research currently underway
seeks to develop computer algorithms to aggregate,
organize, and reduce a patient’s computer-accessible
clinical data and create a succinct summary of their past
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cal summaries, combined with condition-specific referral
initiation templates, could greatly improve the standar-
dization and completeness of provider-to-provider
communication.
In the transition stage, the common element underly-
ing the reported barriers is the need for structure and
resources that “make the progress of the task
obvious,”[22] (p. 475) such as tracking systems, commu-
nication systems, and proper use of notifications. This is
consistent with Okhuysen & Bechky’s concept of “scaf-
folding” (adding structure to an object or representation
as a reminder of remaining tasks and responsible par-
ties), which is how objects and representations provide
accountability and predictability.
Limitations
T h ed a t af o rt h i ss t u d yc a m eo n l yf r o mV As i t e su s i n g
the same EHR, which may limit transferability to other
contexts. However, our findings might be applicable to
some extent beyond the VA for two reasons. First, the
VA is comparable in many respects to large-staff model
managed care organizations, such as Kaiser Permanente
or Puget Sound Group Health [43], that refer to their
own specialists and have electronic medical records.
Second, with impending widespread adoption of inte-
grated EHRs, formation of health information
exchanges, [44] and accountable care organizations
(ACOs),[45] information sharing between PCPs and spe-
cialists is only likely to grow and become more like
other “integrated” health systems. Coordination for e-
referrals in any system might be improved with clear
policies, standardized procedures, and clarity of indivi-
dual roles and contributions to the referral process that
lead to stronger shared mental models.
Conclusions
Whether aided by an EHR or not, referrals are funda-
mentally an exercise in coordination. Although an EHR
is a powerful tool to help providers gather, organize,
and transmit information, it cannot facilitate successful
referrals in the absence of the basic fundamentals of
coordination: (a) role clarity between PCPs and subspe-
cialists, (b) standardization of referral-processing prac-
tices across specialties, and (c) adequate resources for
patient transition and follow-up with both the patient
and the PCP. Future work should clarify e-referral poli-
cies that (1) delineate roles and responsibilities for both
primary care and subspecialty services and (2) standar-
dize key referral requirements and procedures developed
by all relevant stakeholders. These steps will build the
shared understanding required for effective communica-
tion and coordination and foster effective behaviors
needed to ensure referral success. Fundamental
principles of coordination must be in place in order for
EHRs to make a meaningful contribution to improving
referral outcomes.
Acknowledgements and funding
The study was supported by an NIH K23 career development award
(K23CA125585) to Dr. Singh, the VA National Center of Patient Safety, a VA
Health Services Research and Development (HSR&D) career development
award to Dr. Hysong (CDA 07-0181), and in part by the Houston VA HSR&D
Center of Excellence (HFP90-020).
These sources had no role in the design and conduct of the study;
collection, management, analysis, and interpretation of the data; and
preparation, review, or approval of the manuscript.
The views expressed in this article are those of the authors and do not
necessarily represent the views of the authors’ affiliate institutions.
Author details
1Houston VA Health Services Research & Development Center of Excellence,
Michael E. DeBakey Veterans Affairs Medical Center, Houaron, Texas, USA.
2Department of Medicine - Health Services Research Section, Baylor College
of Medicine, Houston, Texas, USA.
3St. Luke’s Episcopal Health System,
Houston, Texas, USA.
4University of Texas School of Biomedical Informatics
and the UT-Memorial Hermann Center for Healthcare Quality & Safety,
Houston, Texas, USA.
5School of Social Work, University of Texas at Austin,
Austin, Texas, USA.
6Louis Stokes Cleveland VA Medical Center, Cleveland,
Ohio, USA.
Authors’ contributions
SJH was responsible for the design of the qualitative methods, facilitated the
focus groups, designed the analytic strategy, and had principal responsibility
for writing the manuscript. AE led the execution of qualitative analyses and
process map development and wrote portions of this manuscript. DFS aided
in the later portions of the qualitative analysis and edited portions of this
manuscript. LAW conducted the qualitative coding and analyses, aided in
the conduct of the focus group, and materially edited the manuscript. DE
conducted the subject matter expert interviews and coordinated the focus
groups at Site A. SS coordinated and conducted the focus groups at Site B.
HS is the principal investigator of the project, was responsible for the
conceptual development of the research question, and materially edited the
manuscript. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 6 February 2011 Accepted: 27 July 2011
Published: 27 July 2011
References
1. Stille CJ, Jerant A, Bell D, Meltzer D, Elmore JG: Coordinating Care across
Diseases, Settings, and Clinicians: A Key Role for the Generalist in
Practice. Annals of Internal Medicine 2005, 142:700-708.
2. Foy R, Hempel S, Rubenstein L, Suttorp M, Seelig M, Shanman R, et al:
Meta-analysis: effect of interactive communication between
collaborating primary care physicians and specialists. Annals of Internal
Medicine 2010, 152:247-258.
3. Forrest CB, Glade GB, Baker AE, Bocian a, von Schrader S, Starfield B:
Coordination of specialty referrals and physician satisfaction with
referral care. Archives of pediatrics & adolescent medicine 2000, 154:499-506.
4. Linzer M, Myerburg RJ, Kutner JS, Wilcox CM, Oddone E, DeHoratius RJ,
et al: Exploring the Generalist-Subspecialist Interface in Internal
Medicine. American Journal of Medicine 2006, 119:528-537.
5. O’Malley AS, Reschovsky JD: Referral and consultation communication
between primary care and specialist physicians: finding common
ground. Arch Intern Med 2011, 171:56-65.
6. Mathew ST: Ordering and interpreting diagnostic studies... but who is
caring for the patient? European Journal of Internal Medicine 2004,
15:207-209.
7. Sibert L, Lachkar A, Grise P, Charlin B, Lechevallier J, Weber J:
Communication between Consultants and Referring Physicians: A
Hysong et al. Implementation Science 2011, 6:84
http://www.implementationscience.com/content/6/1/84
Page 11 of 12Qualitative Study to Define Learning and Assessment Objectives in a
Specialty Residency Program. Teaching and Learning in Medicine 2002,
14:15-19.
8. Lee TH: Proving and improving the value of consultations. American
Journal of Medicine 2002, 113:527-528.
9. Pearson SD: Principles of generalist-specialist relationships. Journal of
General Internal Medicine 1999, 14:S13-S20.
10. Cybulska E, Rucinski J: Communication between doctors. Br J Hosp Med
1989, 41:266-268.
11. Epstein RM: Communication between primary care physicians and
consultants. Arch Fam Med 1995, 4:403-409.
12. Horwitz RI, Henes CG, Horwitz SM: Developing strategies for improving
the diagnostic and management efficacy of medical consultations. J
Chronic Dis 1983, 36:213-218.
13. Graetz IP, Reed M, Huang J, Rundall TG, Hsu J: Abstract PS2-30: Care
Coordination and Health Information Technology: Information
Availability and Timeliness Across Care Transitions. Clinical Medicine &
Research 2008, 6:149.
14. Singh H, Esquivel A, Singh DF, Murphy D, Kadiyala H, Schiesser R, et al:
Follow-up Actions on Electronic Referral Communication in a
Multispecialty Ouptatient Setting. J Gen Intern Med 2011, 26:64-69.
15. Pearson SD: Principles of generalist-specialist relationships. Journal of
General Internal Medicine 1999, 14:S13-S20.
16. Kim Y, Chen AH, Keith E, Yee HF Jr, Kushel MB: Not perfect, but better:
primary care providers’ experiences with electronic referrals in a safety
net health system. J Gen Intern Med 2009, 24:614-619.
17. Berendsen AJ, de Jong GM, Meyboom-de Jong B, Dekker JH, Schuling J:
Transition of care: experiences and preferences of patients across the
primary/secondary interface - a qualitative study. BMC Health Serv Res
2009, 9:62.
18. Bal R, Mastboom F, Spiers HP, Rutten H: The product and process of
referral: optimizing general practitioner-medical specialist interaction
through information technology. International journal of medical
informatics 2007, 76(Suppl 1):S28-S34.
19. McDonald K, Schultz E, Albin L, Pineda N, Lonhart J, Sundaram V, et al: Care
Coordination Measures Atlas. Agency for Healthcare Research and
Quality. 2010 [http://www.ahrq.gov/qual/careatlas/index.html], Ref Type:
Electronic Citation.
20. Salas E, Sims DE, Burke CS: Is there A “Big Five” in teamwork? Small Group
Research 2005, 36:555-599.
21. Bechky B, Okhuysen G: Coordination in Organizations: An Integrative
Perspective. Academy of Management Annals 2010, 3:463-502.
22. Okhuysen GA, Bechky BA: Coordination in Organizations: An Integrative
Perspective. Academy of Management Annals 2009, 3:463-502.
23. Gandhi TK, Sittig DF, Franklin M, Sussman AJ, Fairchild DG, Bates DW:
Communication breakdown in the outpatient referral process. J Gen
Intern Med 2000, 15:626-631.
24. Hysong SJ, Sawhney M, Wilson L, Sittig DF, Esquivel A, Watford M, et al:
Improving outpatient safety through effective electronic
communication: A study protocol. Implementation Science 2009, 4.
25. In Cognitive Task Analysis. Edited by: Mahwah, NJ. Lawrence Erlbaum
Associates; 2000:.
26. DuBois D, Shalin VL: Describing job expertise using cognitively oriented
task analyses. In Cognitive Task Analysis. Edited by: Schraagen JM, Chipman
SF, Shalin VL, Mahwah, NJ. Lawrence Erlbaum Associates; 2000:41-56.
27. Strauss AL, Corbin J: Basics of qualitative research: techniques and procedures
for developing grounded theory. 2 edition. Thousand Oaks, CA: Sage
Publications; 1998.
28. Weber RP: Basic Content Analysis. 2 edition. Newbury Park: Sage; 1990.
29. Esquivel A: Characterizing, Assessing, and Improving Healthcare Referral
Communication 2008.
30. Torraco R: Work Design Theory; A review and critique with implications
for human resource development. Human Resource Development Quarterly
2005, 16:85-109.
31. Davenport TH: Process Innovation: Reengineering work through information
technology Boston: Harvard Business School Press; 1993.
32. Kello J: High performance organization model. Encyclopedia of Industrial
and Organizational Psychology Thousand Oaks, CA: Sage; 2007, 306-308.
33. Pritchard RD, Harrell MM, Diaz-Granados D, Guzman MJ: The Productivity
Measurement and Enhancement System: A Meta-Analysis. Journal of
Applied Psychology 2008, 93:540-567.
34. Baker DP, Day R, Salas E: Teamwork as an essential component of high-
reliability organizations. Health Serv Res 2006, 41:1576-1598.
35. Hysong SJ, Best RG, Pugh JA, Moore FI: Not of One Mind: Mental Models
of Clinical Practice Guidelines in the VA. Health Services Research 2005,
40:823-842.
36. Mathieu JE, Goodwin GF, Heffner TS, Salas E, Cannon-Bowers JA: The
Influence of Shared Mental Models on Team Process and Performance.
Journal of Applied Psychology 2000, 85:273-283.
37. Stout RJ, Cannon-Bowers JA, Salas E, Milanovich DM: Planning, Shared
Mental Models, and Coordinated Performance: An Empirical Link Is
Established. Human Factors 1999, 41:61-71.
38. Fiore S, Salas E, Cannon-Bowers JA: Group dynamics and shared mental
model development. In How People Evaluate Others in Organizations.
Edited by: London M, Mahwah, NJ. Lawrence Erlbaum; 2001:309-336.
39. Singh H, Petersen LA, Daci K, Collins C, Khan M, El-Serag HB: Reducing
referral delays in colorectal cancer diagnosis: is it about how you ask?
Qual Saf Health Care 2010, 19:e27.
40. Venkatesh V, Morris MG, Davis GB, Davis FD: User Acceptance of
Information Technology: Toward a Unified View. Mis Q 2003, 27:425-478.
41. Chen AH, Kushel MB, Grumbach K, Yee HF Jr: Practice profile. A safety-net
system gains efficiencies through ‘eReferrals’ to specialists. Health Aff
(Millwood) 2010, 29:969-971.
42. Feblowitz J, Wright A, Singh H, Samal L, Sittig D: Summarization of clinical
information: A conceptual model. J Biomed Inform 2011.
43. Morgan RO, Teal CR, Reddy SG, Ford ME, Ashton CM: Measurement in
Veterans Affairs Health Services Research: veterans as a special
population. Health Serv Res 2005, 40:1573-1583.
44. Sittig DF, Joe JC: Toward a statewide health information technology
center (abbreviated version). South Med J 2010, 103:1111-1114.
45. Greaney TL: Accountable care organizations–the fork in the road. N Engl
J Med 2011, 364:e1.
doi:10.1186/1748-5908-6-84
Cite this article as: Hysong et al.: Towards successful coordination of
electronic health record based-referrals: a qualitative analysis.
Implementation Science 2011 6:84.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Hysong et al. Implementation Science 2011, 6:84
http://www.implementationscience.com/content/6/1/84
Page 12 of 12